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DESCRIPTION 

UITLE OF THE INVENTION] HYDRAULIC ANTMBRATION DEVICE AND HYDRAULIC 

ANTMBRATION ASSEMBLY CONTAINING THE SAME 

Uechnical Field] 
[0001] 

This invention relates to a hydraulic (fluid-sealed) antivibration device and a hydraulic antivtoration 
assembly containing the aforesaid hydraulic antivibration device, and more particularly to such a 
hydraulic antivibration device and an integrated assembly thereof that are capable of reducing 
sufficiently strange (unusual) sounds or noise while obtaining a low dynamic spring characteristic 
upon inputting of relatively small amplitude vibrations. 

[Background Art] 
[0002] 

As an antivibration device for supporting and fixing a vibration generator such as an automotive 
engine or transmissbn so as not to transmit its vibration to a vehicle body fieime, a hydraulic style 
antivibration device is well known. 



This hydraulic antivibration device is, in general, made up of a first attachment fitting designed to 
be attached to an engine side and a second attachment fitting to be attached to a vehicle body 
finame side, wherein both attachment fittings are interconnected by a vibration-isolating base 
composed of a rubber-like elastomer. At the second attachment fitting a diaphragm is attached, 
whereby between ttie diaphragm and ttie vibration-isolating base ttiere is formed a liquid-filled 
chamber 



The liquid-filled chamber is divided by a partitioning means into a first liquid chamber and a second 
liquid chamber, both of which are put into communication witii each other through an orifice. 
According to tiiis hydraulic antivibration device, a fluidization effect of a fluid between tine first liquid 
chamtier and tiie second liquid chamber and a vibration deadening effect of tine vibration-isolating 
base perform a vibration damping function and a vibration insulating function. 

[0005] 

There exists anotiner hydraulic antivibration device, such tiiat tiie partitioning means is constmcted 
of an elastic partition membrane and a pair of displacement-regulating members regulating the 
displacement amount of ttie elastic partition membrane from Its botti sides. 



[0003] 



[0004] 
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[0006] 

According to the hydraulic antivibration device of this style, when a relatively small amplitude 
vibration is input, the elastic partition membrane reciprocates to be displaced, thereby absorbing 
the hydraulic pressure fluctuations between both liquid chambers, whereby a low dynamic spring 
characteristic is obtainable. On the other hand, when a relatively large amplitude vibration is input, 
for example, owing to irregular road surfaces upon travelling, the displacement-regulating 
members serve to regulate the displacement amount of the elastic partition membrane from both 
sides to raise the stiflFness of the membrane thereby to facilitate fluidization of fluid between both 
liquid chambers through the orifice, so that a high damping characteristic can be obtained. 

[0007] 

However, a problem with this style of hydraulic antivibration device was that because of the 
construction that the elastic partition membrane is struck (made into abutment) on the 
displacement-regulating members, the displacement-regulating members oscillate at the time of 
striking, which oscillation is transmitted to the vehicle body frame and results in generation of 
strange sounds. 

[0008] 

To address this problem, for example, the thickness of the membrane is made larger or the 
hardness of the rubber is made higher, thereby heightening the membrane stiffness of the elastic 
partition membrane to make it difficult for the elastic partition membrane to do reciprocating 
displacement, whereby tiie striking of the membrane on tfie displacement-regulating members 
can be precluded to suppress tiie generation of strange sounds. In tiiis case, however, tiie elastic 
partition membrane is difficult to deform, complying witii the hydraulic pressure fluctuations 
between botii liquid chambers, so tiiat it becomes difficult to absoriD tiie hydraulic pressure 
fluctuations and it is unable to obtain a low dynamic spring characteristic. 

[0009] 

In tine drcumstances, heretofore, tiie contact area of ttie elastic partition membrane witii tiie 
displacement-regulating members has been made small by providing the displacement-regulating 
members with radial ribs, whereby tiie generation of strange sounds has been suppressed, as 
disclosed, for example, in JP Patent Publication 6-221 368 A (Patent Reference 1), 
[Patent Reference 1] JP Patent Application Publication 6-221368 A (Fig. 4, etc.) 

[Disclosure of tiie Invention] 

[Problems to be solved by ttie Invention] 



[0010] 
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Wrth the prior art constaiction as described above, however, there \Aas a problem in that strange 
sounds attributed to impingement of the elastic partition membrane on the displacementHregulata'ng 
members could not sufficiently be reduced. Further problem with the prior art constaiction was that 
it was unable to efficiently subject the elastic partition membrane to reciprocating displacement and 
a sufficient low dynamic spring characteristic could not be obtained. 

[0011] 

The present invention has been made to solve the problems stated above, and is aimed at 
providing a hydraulic antivibration device and a hydraulic antivibration assembly containing the 
aforesaid hydraulic antivibration device capable of obtaining a low dynamic spring characteristic 
upon inputting of relatively small amplitude vibrations and sufficiently redudng strange sounds. 

[Means of Solution of the Problems] 

[0012] 

In order to achieve the object, the hydraulic antivibration device as set forth in claim 1 comprises a 
first attachment fitting, a cylindrical second attachment fitting, a vibration-isolating base connecting 
the second attachment fitting and the first attachment fitting and composed of a rubber-like 
elastomer material, a diaphragm attached to the second attachment fitting to form a liquid-filled 
chamber between the diaphragm and the vibration-isolating base, partitioning means comparting 
the liquid-filled chamber into a first liquid chamber on the vibration-isolating base side and a 
second liquid chamber on the diaphragm side, and an orifice fonned t)etween an outer peripheral 
face of the partitioning means and an inner peripheral face of the second attachment fitting and 
putting the first liquid chamber and tiie second liquid chamber into communication with each otiier; 
tiie partitioning means including an elastic partition membrane composed of rubber-like elastomer 
material and a pair of displacement-regulating members regulating the displacement amount of 
tiie elastic partition membrane firom both sides and having respective openings, wherein the 
openings include a first opening fonned on a radially centiBi side and a plurality of second 
openings formed around ttie first opening in a distiibuted manner; tine elastic partition membrane is 
made up of a tiiick-walied portion situated witiiin the first opening when viewed in an axis center 
direction and on radially central sides of the displacement-regulating members, a tiiin-walled 
portion located radially outwardly of tiie thick-walled portion and formed tiiinner than tiie ttiick- 
walled portion ttiereby being spaced apart fi^om tiie pair of tiie displacement-regulating members, 
a stationary portion located at a peripheral margin of tiie thin-walled portion and pinched and 
secured between the pair of the displacement-regulating members radially outwards of the second 
openings, first ribs situated at one face of tiie tiiin-walled portion around tiie thick-walled portion in 
a distiibuted manner and formed integrally witti a boundary between tiie tiiick-walled portion and 
tiie tiiin-walled portion in a spaced relation to the one of the pair of tiie displacement-regulating 
members, and second ribs situated at tiie otiier face of tiie tiiin-walled portion around tiie tiiick- 
walled portion and formed integrally witti a boundary between tiie thick-walled portion and the tiiin- 
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walled portion in a spaced relation to the other of the pair of the displacement-regulating members; 
the first attachment fitting is constituted as coupling means coupled to a vehicle txxly frame side 
and the second attachment fitting is constituted as coupling means coupled to a vibration 
generator side, whereby a part of a vibration transmitting path from the partitioning means to the 
vehicle body fr^me is constituted by the vibration-isolating base. 

[0013] 

The hydraulic antivibration device as set fortii in claim 2 is directed to the hydraulic antivibration 
device as set forth in daim 1 , wherein the first and the second ribs are disposed in a radial fashion 
relative to the axis center when viewed in the axis center direction of tiie elastic partition 
membrane and equidistantiy in the drcumferential direction. 

[0014] 

The hydraulic antivibration device as set forth in daim 3 is directed to \he hydraulic antivibration 
device as set forth in daim 1 or 2, wherein the first and tiie second ribs are provided, on opposite 
faces tiiereof to tiie pair of tiie displacement-regulating members, witti top portions in a projecting 
manner, tiie top portions being set in such a height dimension tiiat tiiey are situated to be spaced 
apart from tiie pair of the displacement-regulating members upon assembling of the partitioning 
means. 

[0015] 

The hydraulic antivibration device as set fortii in daim 4 is directed to tiie hydraulic antivibration 
device as set fortii in daim 1 or 2, wherein tiie first and tiie second ribs are provided, on tiieir 
opposite faces to tiie pair of the displacement-regulating members, wiOi top portions in a projecting 
manner, tiie top portions being set in such a height dimension that tiiey are situated to abut on tiie 
pair of tiie displacement-regulating members upon assembling of the partitioning means. 

[0016] 

The hydraulic antivibration device as set forth in daim 5 is directed to the hydraulic antivibration 
device as set forth in any one of daims 1 to 4, wherein at least on tiie one face of tiie tiiin-walled 
portion, auxiliary ribs are formed in a residual space tiiereof other tiian a space where tiie first ribs 
or the second ribs are formed, and the auxiliary ribs are constructed so tiiat their rib height is 
smaller than and their rib width is narrower tiian the first ribs and tiie second ril>s. 

[0017] 

A hydraulic antivibration assembly device as set forth in daim 6 comprises the hydraulic 
antivibration device as recited in any one of daims 1 to 5 and a vibration generator side bracket 
coupling tiie aforesaid hydraulic antivibration device to tiie vibration generator side, wherein the 
second attachment fitting indudes a small-diameter cylinder portion, a large-diameter cylinder 
portion having a larger diameter tiian the small-diameter cylinder portion, and a step portion joining 
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the large-diameter cylinder portion and the smalklianieter cylinder portion; the large<liameter 
cylinder portion is internally press-fitted in an inner periphery of the vibration generator side bracket, 
and the inner periphery of the vibration generator side bracket is formed with an abutment portion 
capable of abutting on the step portion of the second attachment fitting internally press-fitted 
tiienein and jutting radially inwardly. 

[0018] 

The hydraulic antivibration assembly as set forth in daim 7 is directed to the hydraulic antivibration 
apparatus as recited in claim 6, wherein ttie second attachment fitting is constructed so tiiat the 
large-diameter cylinder portion thereof is situated on ttie first attachment fitting side than ttie smal^ 
diameter attachment fitting, and the large-diameter cylinder portion is internally press-fitted in the 
inner periphery of the. vibration generator side bracket and ttiat in the internal press-fitting state, the 
step portion of the second attachment fitting is situated on tiie first attachment fitting side ttian the 
abutment portion of the vibration generator side bracket. 

[Effects of tiie Invention] 

[0019] 

According to tiie hydraulic antivibration device as set forth in daim 1, because the elastic partition 
membrane is constructed of the tiiick-walled portion and ttie thin-walled portion, and the thick- 
walled portion and tiie tiiin-walled portion are respectively formed on a radially center side and 
radially outwardly, it is possible to make the elastic partition membrane susceptible to redprocating 
displacement and to deform it easily, submitting to hydraulic pressure fluctuations between the first 
and tile second liquid chambers. As a result, when a relatively small amplitude vibration is input, 
tiie invention effect accrues tiiat a hydraulic pressure diffierence between tiie first and ttie second 
liquid chambers can be effidentiy absorbed and hence a low dynamic spring characteristic can be 
ensured. 

[0020] 

Further because the thick-walled portion of tiie elastic partition membrane is constructed to be 
situated wittiin the first opening when viewed in tiie axis center direction, it is possible to transmit 
eflRcientiy hydraulic pressure fluctuations between the first and ttie second liquid chambers through 
tiie first opening to tiie tiiick-walled portion of the elastic partition membrane. As a consequence, 
tiie effect accrues tiiat tiie submissive deformation of the elastic partition membrane complying 
with tiie hydraulic pressure fluctuations can be more effidentiy conduded. ttiereby ensuring more 
a low dynamic spring charaderistic. 

[0021] 

On the other hand, when a relatively large amplitude vibration is input, the first ribs or the second 
ribs abut on tiie displacement-regulating members to regulate tiie redprocating displacement, 
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whereby it is possible to enhance the stiffness of the membrane. As a result there accrues the 
effect that it is possible to make tiie fluid susceptible to fluidizing between botii liquid chambers, so 
that a damping function due to fluidization effect of the fluid is efficientiy exhibited and a high 
damping characteristic can be obtained. 

[0022] 

Moreover because tiie first ribs and tiie second ribs are formed at the boundary between tiie tiiick- 
walled portion and tiie tiiin-walled portion, the effect accmes that by abutment of tiie first and tiie 
second ribs against ttie displacement-regulating meml)en5, it is possible to take advantage of 
effectively ttie stiffness of tine thick-walled portion tiiereby to enhance more the stiffness of the 
elastic partition membrane as a whole, as a result of which it is possible to securely obtain a high 
damping characteristic as described above. 

[0023] 

And besides, even in tiiis situation (where a relatively large displacement is input), because tiie first 
ribs and the second ribs are arranged in a distributed manner in tfie sun^oundings of tiie tiiick- 
walled portion, it is possible to make the contact area of the elastic partition membrane witti the 
displacement-regulating members small, so tiiat tiiere accnjes the effect that it is possible to 
suppress the generation of strange sounds attributed to collision of the elastic partition membrane 
with the displacement-regulating members by tiiat decrement. 

[0024] 

Furthermore because tiie first attachment fitting is constructed as body flBme side coupling means 
adapted to be coupled to the vehicle body flrame side and tiie second attachment fitting is 
constructed as vibration generator side coupling means adapted to be coupled to tiie vibration 
generator side, it is possible to constutute a part of a vibration tiransmitting path fifom tiie partitioning 
means (tiie elastic partition membrane and tiie displacement-regulating members) to tfie vehicle 
body frame by tiie vibration-isolating base. 

[0025] 

As a consequence, even if ttie elastic partition membrane impinges on tiie displacement- 
regulating members and the displacement-regulating members oscillate, tiie effect accrues ttiat it 
is possible to suppress reliably tiie transmission of tiie osdilation to the vehicle body frame by 
reason of tiie vibration insulating effect of tiie vibration-isolating base constituting part of tiie 
vibration transmitting path and to greatly reduce tiie generation of strange sounds. 

[0026] 

According to the hydraulic antivibration device as set forth in daim 2, because of the disposition 
tiiat tiie first and the second ribs are disposed in a radial fashion relative to the axis center as 
viewed in the axis center direction and equidistantiy in tiie drcumferential direction, in addition to 
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the effieds achieved by the hydraulic antivlbration device as set forth in claim 1, there is achieved 
the effect that the thick-walled portion can be supported with a untfbrm force from its surroundings. 
As a result, it is possible to prevent a force from acting unevenly on the thick-walled portion thereby 
elevating the durability and exhibiting more effectively the above-mentioned elevation effect of the 
membrane stiffness. 

[0027] 

According to the hydraulic antivibration device as set forth in daim 3, because of the construction 
that the top portions are formed on respective faces of the first and the second ril>s opposite to the 
displacement-regulating members and set in a height dimension such tinat tiie top portions are 
situated at a spaced relation to the displacement-regulating members, an additional eflPect to the 
effects achieved by the hydraulic antivibration device as set forth in claim 1 or 2 is attained in that it 
is possible to make the elastic partition membrane more susceptible to reciprocating displacement 
thereby to deform more easily the elastic partition membrane, complying with the hydraulic 
pressure fluctuations between the first and the second liquid chambers. As a result, when a 
relatively small amplitude vibration is input, it is possible to eflfidentty absorb Ihe hydraulic pressure 
difference between the two liquid chambers to ensure a low dynamic spring charaderistic. 

[0028] 

Further in the case where for the purpose of obtaining a low dynamic spring charaderistic, the 
height dimension of tiie top portions is set in such a dimension tfiat tiiey are spaced apart fix)m ttie 
displacement-regulating members and yet tiie first and the second ribs impinge on tiie 
displacement-regulating members, ttie top portions serve as a cushion, so tiiat it is possible to 
make the first and ttie second ribs to impinge mildly or moderately on tiie displacement-regulating 
members. As a result, tiiere is achieved the effed that it is possible to obtain a low dynamic spring 
charaderistic and to achieve a great reduction of sti^nge sounds. 

[0029] 

In accordance witii tiie hydraulic antivibration device as set forth in daim 4, in addition to tiie effieds 
achieved by the one as set fortii in daim 1 or 2, a further effect, is achieved in that because tiie top 
portions are formed on tiie faces of tiie first and the second ribs opposite to tiie displacement- 
regulating members and set in a height dimension such that tiie top portions may abut on the 
displacement-regulating members, in tiie case where the first and tiie second ribs impinge on tiie 
displacement-regulating members, attended with inputting of a relatively large amplitude vibration, 
tiie top portions resist in such a manner tiiat tiie first and tiie second ribs impinge moderately on 
tiie displacement-regulating members, and ultimately, the generation of strange sounds can be 
reliably reduced. 

[0030] 

Further because it is only the top portions tiiat abut on the displacement-regulating members, it is 
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possible to suppress to the minimum that the reciprocating displacement of the elastic partition 
membrane is obstnjcted, thereby making the elastic partition membrane to sufficiently deform, 
submitting to hydraulic pressure fluctuations between the first and the second liquid chambers. As 
a consequence, another efiiect is achieved in tiiat when a relatively small amplitajde vibration is 
input, it is possible to absorb efficientiy a hydraulic pressure difference between the first and ttie 
second liquid chambers to obtain securely a low dynamic spring characteristic. 

[0031] 

According to tiie hydraulic antivibration device as set forth in claim 5, additional effect to the effects 
achieved by the hydraulic antivibration device as recited in any one of claims 1 to 4 is achieved in 
tiiat because auxiliary ribs are formed at least on tiie one face of ttie tiiin-walled portion and in a 
residual space tiiereof other tiian a space where tine first ribs or the second ribs are formed, it is 
possible to fortify the thin-walled portion, which is inferior in strengtii among tfie elastic partition 
membrane. Therefore it is possible to suppress a failure or the like of tiie tiiin-walled portion 
involved by tfie displacement upon inputting of vibrations tiiereby enhancing the durability ttiereof. 

[0032] 

Further because ttie auxiliary ribs are constructed so tiiat tfiey are lower in rib height and narrower 
in rib widtti tiian tine first ribs and the second ribs, there accnjes the effect tiiat it is possible to 
suppress a rise in stiflhess of tiie overall elastic partition membrane and to maintain a low dynamic 
spring characteristic when a relatively small amplitajde vibration is input. 

[0033] 

Where tiie ttiin-walled portion impinges on tiie displacement-regulating members, attended witti 
inputting of relatively large amplitajde vibrations, tiie auxiliary ribs sen/e as a cushion, so ttiat it is 
possible to collide the tiiin-walled portion moderately witii tiie displacement-regulating members 
and consequently, tiie effect accrues tiiat generation of sbange sounds can be more securely 
reduced. 

[0034] 

In accordance witii the hydraulic antivibration assembly as set forth in claim 6, in addition to tiie 
effects achieved by the hydraulic antivibration device as recited in any one of claims 1 to 5, an 
effect is attained in that because the second attachment fitting is provided witii the step portion and 
the vibration generator side bracket is provided at its inner periphery witii tiie abutment portion, it is 
possible to make tiie step portion to abut on tiie abutinent portion when internally press-fitting tiie 
second attachment fitting into the inner periphery of tiie vibration generator side bracket, thereby 
performing tiie posihoning of the press-fitting direction. As a further effect, where the loading in tiie 
press-fitting direction acts on tiie second attachment fitting, attended by inputting of a large 
amplitude vibration, the step portion serves to abut on the abutment portion, whereby it is possible 
to avoid detachment of tiie second attachment fitting flrom tiie inner periphery of tiie vibration 



generator side bracket. 
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[0035] 

According to the hydraulic antivibration assembly as set forth in daim 7, an additional effect to the 
effects achieved by the hydraulic antivibration assembly as recited in claim 6 is achieved in that 
because tiie second attachment is constructed so that the large-diameter cylinder portion may be 
situated on the first attachment fitting side more tiian tiie small-diameter attachment cylinder 
portion and concurrently so that when the large<Jiameter cylinder portion is internally press-fitted in 
tiie inner periphery of ttie vibration generator side bracket, tiie step portion of tiie second 
attachment fitting may be situated on ttie first attachment fitting side more tiian ttie abutment 
portion of the vibration generator side bracket, it is possible to preclude more securely the second 
attachment fitting fi^om coming off fi^om the inner periphery of the vibration generator side bracket. 

[0036] 

Specifically stated, according to the foregoing construction, where the vibration generator side 
bracket, after the vibration generator is supported and fixed, is displaced in the carrying weight 
direction (namely, where the second attachment fitting is displaced toward the first attachment 
fitting), elastic recovery force of the compression deformed vibration-isolating base works as a 
force obstiucting ttie movement of tiie second attachment fitting, so ttiat the second attachment 
fitting is liable to be detached firom the inner periphery of the vibration generator side bracket. 
However, according to ttie hydraulic antivibration assembly as recited in daim 7, the step portion of 
the second attachment fitting abuts on the abutinent portion of tiie vibration generator side bracket, 
whereby the aforementioned detachment can be avoided. 

[0037] 

Incidentally in the case where the vibration generator side bracket is displaced in the opposite 
direction to tiie canying load (namely, where ttie second attachment fitting is displaced in tiie 
direction receding firom the first attachment fitting), the elastic recovery force of the compression- 
deformed vibration-isolating base works as a force assisting tiie movement of tiie second 
attachment fitting, so tiiat tiie second attachment fitting is difficult to come off firom the inner 
periphery of the vibration generator side bracket, which fact dispenses witii any preventive 
expedient of tiie aforesaid detachment 

[Brief Description of tiie Drawings] 

[0038] 

[Fig. 1] is a diagrammatic view showing an operating state of a hydraulic antivibration device in one 
embodiment of this invention, wherein (a) is a top plan view and (b) is a side elevation when 
viewed in ttie arrow direction lb in Fig. 1(a). 
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[Fig. 2] is a sectional view of the hydraulic antivibration device taken along ll-ll line in Fig. 1(a). 



[Fig. 3J (a) is a top plan view of an orifice member and (b) is a cross-seclional view of the orifice 
member taken along lllb-lllb in Fig. 3(a). 

[Fig. 4] (a) is a top plan view of a plate member and (b) is a sectional view of the plate member 
taken along IVb-IVb line in Fig. 4(a). 

[Fig. 5] (a) is a top plan view of an elastic partition membrane and (b) is a sectional view of the 
elastic partition membrane taken along Vb-Vb line in Fig. 5(a). 

[Fig. 6] is a partially enlarged sectional view of the elastic partition membrane. 

[Fig. 7] (a) is a top plan view of a partitioning means and (b) is a sectional view of the partitioning 
means taken along Vllb-Vllb line in Fig. 7(a). 

[Fig. 8] is a representation showing a variation example of the elastic partition membrane, wherein 
(a) is a top plan view and (b) is a partially enlarged sectional view of the elastic partition membrane. 

[Fig. 9] is a sectional view of the hydraulic antivibration device in a modified example. 

[Description of Reference Characters] 
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hydraulic antivibration device (part of a hydraulic antivibration assembly) 
first attachment fitting 
second attachment fitting 
large<liameter cylinder portion 
small-diameter cylinder portion 
vibration-isolating base 
diaphragm 
liquid-filled chamber 
first liquid chamber 
second liquid chamber 
orifice 

partitioning means 

orifice member (part of the partitioning means) 
plate member (part of a displacement-regulating member) 
first opening 
second opening 
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[Best Mode for Canying out the Invention] 
[0040] 

Preferred embodiments of this invention will be hereinafter described with reference to the 
accompanying drawings. Fig. 1 is a diagrammatic view showing the state of use of the hydraulic 
antivibration device 100 in one embodiment of this invention, wherein (a) is a top plan view and (b) 
is a side elevation when viewed from the arrow direction I b in Fig. 1 (a). 

[0041] 

The hydraulic antivibration device 100 is a vibration-proof device for supporting and fixing the 
automotive engine EG so as not to transmit vibrations of the engine EG to the vehicle body firame 
BF. As shown in Fig. 1 , it is coupled to the body firame BF through the body frame side bracket B1 
and to the engine EG through the engine side bracket B2. 

[0042] 

The body frame side bracket B1 Is fastened and secured to the body frame BF with a bott (not 
shown) inserted through an attachment hole Bla whereas the engine side bracket B2 is fastened 
and secured to an engine side member EG1 through a bott (not shown) inserted through an 
attachment hole B2a. As a consequence, a carrying weight directed in the downward direction in 
Fig. 1(b) acts on the hydraulic antivibration device 100 supporting and fixing the engine EG 
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[0043] 

Fig. 2 is a sectional view of the liydraulic antivibration device 100 taken along IN! line in Fig. 1 (a). In 
Fig. 2, the first attachment fitting 1 is indicated, but omitted vvhen viewed in cross-section. 

[0044] 

The hydraulic antivibration device 100 is, as shown in Fig. 2, mainly provided with the first 
attachment fitting 1 to be attached to the body flrame BF side (cf. Fig. 1(b)) through the 
intermediary of the body firame side bracket B1, the cylindrical second attachment fitting 2 to be 
attached to the engine EG side (cf. Fig. 1(b)) through the engine side bracket 82. and Vne 
vibration-isolating base 3 interconnecting these and composed of a rubber-like elastomer 

[0045] 

As illustrated in Fig. 2, the first attachment fitting 1 is fabricated fi^om aluminum alloy in the shape of 
a generally ftustum of cone in cross-section that is symmetric about an axis center and upwardly 
tapers off, and provided, at its lower end face, with a female screw portion 11 for fastening to the 
body fi^me BF so as to be recessed upwardly. At the lateral side of the female screw portion 1 1 , a 
positioning pin 12 for fitting in a recessed portion of the body fi^me side bracket B1 is provided so 
as to project. 

[0046] 

The second attachment fitting 2 is, as illustrated in Fig. 2, configured in a cylindrical form which is 
open at its upper and lower ends (tiie upper and lower sides in Fig. 2) firom an iron and steel 
material. The second attachment fitting 2 is constructed to have a step, below which (the lower 
side in Fig. 2) the large-diameter cylinder portion 2a is formed and above which (ttie upper side in 
Fig. 2) the small-diameter cylinder portion 2b is formed. As shown in Fig. 2, the second attachment 
fitting 2 is. at its large-diameter cylinder portion 2a, internally press-fitted in the inner periphery of 
the engine side bracket B2. 

[0047] 

The vibration-isolating base 3 is, as depicted in Fig. 2, configured fi^om a rubber-like elastomer in a 
generally truncated conical shape in cross-section that is symmetric about the axis center and 
downwardly tapers off, and vulcanization bonded between an upper end feice and the lateral fece 
of the first attachment fitting 1 and the inner periphery of the second attachment fitting 2 on its 
lower end side (mainly the large-diameter cylinder portion 2a). 

[0048] 

Thus according to the hydraulic antivibration device 100 in this embodiment, because the first 
attachment fitting 1 is constructed as a body frame side coupling means to be coupled to the body 
flrame BF side while the second attachment fitting 2 is constructed as a vibration generators side 
coupling means to be coupled to the engine EG (vibration generator) side, part of the vibration 
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transmrtting path from the partitioning means 7, which will be later described, to the body frame BF 
is constituted by the vibration-isolating base 3. 

[0049] 

As a result of that, as described later, even if in the partitioning means 7, the elastic partition 
membrane 10 impinges on the plate members 84, 94 and tiie plate members 84, 94 in turn 
oscillate, tiie t^nsmission of the oscillation is securely suppressed by reason of the vibration 
insulating effiect of tiie vibration-isolating base 3 constituting a part of tiie vibration taransmitting patii, 
whereby the generation of shrange sounds can be greatly reduced. 

[0050] 

At \he upper end (tiie upper side in Fig. 2) of the vibration-isolating base 3, as shown in Fig. 2, a 
rubber membrane 31 covering tiie inner peripheral face of tiie second attachment fitting 2 (mainly 
tiie small-diameter cylinder portion 2b) is linked tfiereto. This rubber membrane 31 is fayed wrtti an 
orifice-forming wall 81 (cf. Fig. 3) of the orifice member 8, tiie outer periphery of tiie plate member 
9, and an attachment fitting 51 of the diaphragm 5, which will be later described. 

[0051] 

The diaphragm 5 is configured in the form of a rubber membrane having a partial sphere, as 
illustrated in Fig. 2, fi^om a rubber-like elastomer and attached to the upper end (ttie upper side in 
Fig.2) of the second attachment fitting 2 (tiie small-diameter cylinder portion 2b). As a result, 
between tiie downside of tiie diaphragm 5 and tiie upside of tiie vibration-isolating base 3 tiiere is 
formed tiie liquid-filled chamt)er 6. 

[0052] 

In tiie liquid-filled chamber 6, a non-fireezing liquid such as ethylene glycol (not shown) is sealed. 
The liquid-filled chamber 6 is partitioned by tiie partitioning means 7 (tiie orifice member 8, tiie 
plate member 9, and tiie elastic partition membrane 10), which is later described, into two 
chambers of the first liquid chamber 6A on tiie vibration-isolating base 3 side (tiie lower side in Fig. 
2) and tiie second liquid chamber 6B on tiie diaphragm 5 side (tiie upper side in Fig. 2). 

[0053] 

The diaphragm 5 is vulcanization bonded to tiie attachment fitting 51 in tiie form of a donut shape 
when viewed ft^om tiie top plane, and attached tfirough tiie attachment fitting 51 to tiie upper end 
(ttie upper side in Fig. 2) of tiie second attachment fitting 2. as shown in Fig. 2. 

[0054] 

As mentioned above, the partitioning means 7 comparts tiie liquid-filled chamt)er 6 into tiie first 
liquid chamber 6A and the second liquid chamber 68, and is made up of tiie orifice member 8 
configured in a generally columnar shape from a metal material, tiie plate member 9 configured in 
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a generally disc shape from a metal material, and the elastic partition membrane 10 corrfigured in 
a generally disc shape from a metal material. 

[0055] 

At the outer periphery of the orifice member 8. an orifice 20 is formed between the orifice member 
and the inner periphery (the rubber membrane 31) of the second attachment fitting 2. The orifice 
20 is an orifice passage through \A4iich to put the first liquid chamber 6A and the second liquid 
chamber 6B into communication with each other. 

[0056] 

The orifice 20 is put into communication through a cutout 83 (cf. Fig. 3) formed in the orifice- 
forming wall 81 of the orifice member 8 with the second liquid chamber 6B and through a cutout 93 
(cf. Fig. 4) formed in the outer periphery of the plate member 9 with the second liquid chamber 6B. 

[0057] 

Here, the assembling of the hydraulic antivibration device 100 is conducted by first fitting the 
partitioning means 7 and the diaphragm 5 in this order from the opening at the upper end of the 
second attachment fitting 2 (the upper side in Fig. 2) and subsequently subjecting the entirety of 
the small-diameter cylinder portion 2b of the second attachment fitting 2 to necking working 
(drawing worthing) in the radial direction (the lateral direction in Fig. 2). 

[0058] 

As a result of this process, the partitioning means 7 (the plate member 9) is, as shown in Fig. 2, 
pinched and secured between a partitioning means-receiving portion 32 provided at the vibration- 
isolating base 3 and the diaphragm 5 in the axis center direction (the vertical direction in Fig. 2) of 
the hydraulic antivibration device 100. The partitioning means-receiving portion 32 is formed as a 
step portion in a plurality of places (or in the whole circumference) at the upside of tiie vibration- 
isolating base 3 and serves to bear the lower end face {the lower side in Fig. 2) of the partitioning 
means 7 (tiie plate member 9) by the step portion. 

[0059] 

In this assembled state, the partitioning means-receiving portion 32 is deformed under 
compression, and the elastic recovery force of it acts on tiie lower end face of tiie partitioning 
means 7 as a holding power of the partitioning means 7. Thereby even in tiie case where a large 
amplitude or high frequency vibration is input, it is possible to pinch and secure the partitioning 
means 7 strongly and stably, tiiereby precluding any influence on dynamic characteristics 
attributed to the positional deviation of the respective members 8, 9, 10 and resonance. 

[0060] 

Now referring to Figs. 3 to 7, respective members 8, 9, 10 constituting tiie partitioning means 7 will 
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be described in turn. In the description of the respective members 8, 9, 10, Fig. 7, which is a top 
plan view and a cross-sectional view of the partitioning means 7, is referred to appropriately. 

[0061] 

Firstly, the orifice member 8 constituting tiie partitioning means 7 will be described witii reference 
to Fig. 3. Fig. 3(a) is a top plan view of the orifice member 8 and Fig. 3(b) is a sectional view of the 
orifice member 8 taken along lllb-lllb line in Fig. 3(a). 

[0062] 

The orifice member 8 is fashioned in a generally cylindrical shape having an axis center and a 
hollow at its inner periphery, as illustrated in Fig. 3, from a metal material such as aluminum. At the 
axially upper end (the upper side in Fig. 3(b)) of the orifice member 8, tiie orifice-forming wall 81 in 
a roughly flange form is provided over a full circumference tiiereof in a projecting manner. 

[0063] 

At tiie outer periphery of the orifice member 8, Vnere is provided a longitudinal wall 82 dividing tiie 
orifice 20 (cf. Fig. 2) in tiie circumferential direction in a projecting manner. Further the orifice- 
forming wall 81 is formed at its outer peripheral margin witti the cutout 83, as shown in Fig. 3(a), 
assuming a roughly U-shape as viewed from Vne top plane. As stated above, tine orifice 20 
communicates tiirough tiie cutout 83 witii flie second liquid chamber 6B (cf. Fig. 2). 

[0064] 

At tiie inner periphery of ttie orifice meml)er 8, ttiere is formed integrally tiie plate member 84 
having a constant tiiickness as shown in Fig, 3, which is in turn pierced witti a plurality of (five in 
tills embodiment) openings (the first and tiie second openings 84a, 84b) in a dishibuted manner 
and formed witii displacement-regulating portions 84c to 84e alongside of peripheral margins of 
tiie first and tiie second openings 84a. 84b. 

[0065] 

The first opening 84a is, as shown in Fig. 3, pierced in a circular form in a radially center of tiie 
plate member 84, and tiie second openings 84b are pierced around tiie first opening 84a in plural 
number (four in this embodiment) and disposed in a distributed manner The respective second 
openings 84b assume such a shape that a circumferentially extending annular hole is divided in a 
radial fashion, and are disposed in a point symmetry about tiie axis center of tiie first opening 84a. 

[0066] 

As shown in Fig. 3(a), tiie displacement-regulating portions 84c and 84e are formed in an annular 
shape concentric witti tiie first opening 84a whereas tiie displacement-regulating portion 84d is 
formed in a radial and rectilinear fashion relative to tiie axis center of tiie first opening 84a. The 
widtti dimensions of tiie displacement-regulating portion 84c and tiie displacement-regulating 
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portion 84d are nearly of the same width and made narrower than the opening width (lateral width 
in Fig. 3(b)) of the second openings 84b. As a result, the contact area of the orifice member with 
the elastic partition membrane 10 is made smaller and the hydraulic pressure fluctuations fiiom the 
second liquid chamber 6B can be efficiently transmitted to the elastic partition membrane 10 (cf. 
Fig. 2). 

[0067] 

Secondly, the plate member 9 constituting the partitioning means 7 will be described refierring to 
Fig. 4. Fig. 4(a) is a top plan view of the plate member 9 and Fig. 4(b) is a sectional view of the 
plate member taken along IVb-IVb line in Fig. 4(a). 

[0068] 

As shown in Fig. 4, the plate member 9 is fashioned in a generally circular shape having an axis 
center and a constant thickness from a metal material such as aluminum alloy and defined at its 
outer peripheral margin with the cutout 93 assuming a roughly U-shape as viewed from the top 
plane. As mentioned above, the orifice 20 communicates through the cutout 93 with the first liquid 
chamber 6A(cf. Fig. 2). 

[0069] 

The plate member 9 is, similarty to the plate member 84 of the orifice member 8, pierced with a 
plurality of (five in this embodiment) openings (the first and the second openings 94a, 94b), and 
the displacement-regulating portions 94c to 94e are formed alongside of the peripheral margins of 
the first and the second openings 943, 94b. 

[0070] 

The first and second openings 94a, 94b and the displacement-regulating portions 94c to 94e are 
constructed in the same pattem (position, size, shape, etc.) as in the first and second openings 
84a, 84b and the displacement-regulating portions 84c to 84e formed at the orifice member 8, and 
the description of them is omitted, accordingly. 

[0071] 

Then the elastic partition membrane 10 constituting the partitioning means 7 will be described with 
reference to Figs, 5 and 6. Fig. 5(a) is a top plan view of the elastic partition membrane 10, while 
Fig. 5(b) is a sectional view of the elastic partition membrane 10 taken along Vb-Vb line in Fig. 5(a). 
Fig. 6 is a partially enlarged sectional view of the elastic partition membrane 1 0. 

[0072] 

The elastic partition membrane 10 is accommodated between opposing faces of Vne plate 
members 84. 94 (cf. Fig. 7) and has a function of mollifying the hydraulic pressure difference 
between the first and second liquid chambers 6A, 6B. The elastic partition membrane 10 is 
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configured in a generally disc shape from a mbber-like elastomer and, as shown in Fig. 5, mainly 
made up of the thick-walled portion 1 1 . the thin-walled portion 1 2, the stationary portion 1 3 and the 
first and the second ribs 14, 15. 

[0073] 

The thick-walled portion 11 is situated in a radially nearly center of the elastic partition membrane 
10 and configured in a generally circular shape when viewed from the top plane, as shown in Fig. 
5. The diameter dimension of the thick-walled portion 11 is set so that the thick-walled portion may 
be situated within the aforesaid first openings 84a. 94a (cf. Figs. 3 and 4) when viewed in the axis 
center direction in the assembled state of the partitioning means 7 (stated another way. they are 
not doubled when viewed in the axis center direction) (cf. Fig. 7). 

[0074] 

The thin-walled portion 12 is, as shown in Figs. 5 and 6, located radially outwards of the thick- 
walled portion 11, and formed to be thinner (for example, 1/4 to 1/2 the thickness of the thick- 
walled portion 11) than the thick-walled portion 11. The thin-walled portion 12 is linked to a middle 
area in the thickness direction of the thick-walled portion 11 . and located in a spaced relation to the 
plate members 84, 94 (cf. Fig. 7). 

[0075] 

The stationary portion 13 is, as shown in Figs. 5 and 6, vertically provided on the one face side and 
the other face side of the thin-walled portion 12 at its peripheral margin, and pinched and secured 
radially outwards of the second openings 84b, 94b (cf. Figs. 3 and 4) between the plate members 
84, 94 (the displacement-regulating portions 84e. 94e)(cf. Fig. 7). 

[0076] 

At each of the top portions of the stationary portion 13. a raised portion 13a assuming a roughly 
arc shape in cross-section is provided as shown in Fig. 6 and serves as a sealing part in the 
assembled state of the partitioning means 7. whereby leakage of fiuid between the first and the 
second liquid chambers 6A. 6B is prevented. 

[0077] 

As shown in Fig. 6, the thickness dimension of the elastic partition membrane 10 between both 
raised portions 13a (the vertical dimension in Fig. 6) is made to be thicker than the thickness 
dimension at the thick-walled portion 11 and the thickness dimension between the top portions 14a. 
15a, which is later described. 

[0078] 

As shown in Figs. 5 and 6, the first and the second ribs 14, 1 5 in plural number (eight per one face 
in this embodiment) are located around the thick-walled portion 11 respectively at the one face side 
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and the other face side of the thirvwalled portion 12 in a distributed state, and fbimed integrally with 
a boundary between the thick-walled portion 11 and the thin->A^lled portion 12. 

[0079] 

As described above, the elastic partition membrane 10 is composed of the thick-walled portion 11 
and tiie thin-walled portion 12. which are located respectively in ttie radially center and radially 
outside ttiereof. and consequentiy, it is possible to make \he elastic partition membrane 10 
susceptible to reciprocating displacement tiiereby deforming it by readily following tiie hydraulic 
pressure fluctuations between tiie first and tiie second liquid chambers 6A. 6B. 

[0080] 

Further because the tiiick-wailed portion 11 of tiie elastic partition membrane 10 is constructed so 
as to be situated witiiin the first openings 84a, 94a when viewed in tiie axis center direction (cf. Fig. 
7), it is possible to transmit efficiently tiie hydraulic pressure fluctuations between tiie first and tiie 
second liquid chambers 6A, 6B tfirough tiie first openings 84a, 94a to tiie tiiick-walled portion 11 of 
the elastic partition membrane 10. 

[0081] 

As a result, since it is possible to perform more efficientiy such submissive deformation of the 
elastic partition membrane 10 to tiie aforesaid hydraulic pressure fluctuations, when a relatively 
small amplihjde vibration is input, the hydraulic pressure difference between the first and second 
liquid chambers 6A. 6B can be efficientiy absortDed, tiiereby obtaining securely a low dynamic 
spring characteristic. 

[0082] 

On the otiier hand, when a relatively large amplitude vibration is input, tiie first or tiie second ribs 
14, 15 abut on tiie plate members 84, 94 (displacement-regulating portions 84c, 94c) tiiereby 
regulating tiie reciprocating displacement of the elastic partition membrane 10 to enhance tiie 
stiffness of tiie membrane. As a result, it is possible to make tiie fluid susceptible to fluidizing 
between tiie botti liquid chambers 6A, 68, so tfiat a damping function due to fluidization effect of 
the fluid can be efficientiy exhibited and a high damping characteristic can be obtained. 

[0083] 

Moreover because the first and tiie second ribs 14, 15 are formed at ttie boundary of tiie tiiick- 
walled portion 11 and tiie ttiin-walled portion 12. it is possible to take advantage of efficientiy tiie 
stiffness of tiie tiiick-walled portion 11 by tiie abubnent of tiie first and second ribs 14, 15 against 
the plate members 84, 94 (tiie displacement-regulating portions 84c, 94c), tiius more enhancing 
the stiffness of the elastic partition membrane 10 as a whole. As a result, a high damping 
characteristic can be ensured as described above. 
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[0084] 

Here (upon inputting of a relatively large displacement), since the first and the second ribs 14, 15 
are arranged in the surroundings of the thick-walled portion 11 in a distributed state, it is possible to 
render the contact area of the elastic partition membrane 10 NAnth tiie plate members 84, 94 (the 
displacement-regulating portions 84c, 94c) small and accordingly, to suppress effectively the 
generation of strange sounds ascribed to impingement of the elastic partition membrane 10 on the 
plate members 14, 15 by ttiat amount 

[0085] 

The respective ribs 14, 15 are arranged in a radial fashion relative to tiie axis center of tiie thick- 
walled portion 11 and at equal intervals of about 45 degrees in tiie circumferential direction. Further 
tiie respective ribs 14, 15 are disposed in a mutually superposed position when viewed in the axial 
center direction. Therefore when a relatively large amplitude vibration is input and tiie first and the 
second ribs 14, 15 abut (impinge) on the plate members 84, 94 (the displacement-regulating 
portions 84c, 94c), it is possible to support tiie thick-walled portion 11 fi-om its surroundings witti a 
uniform force, so that it is possible to prevent the force from acting unevenly on the tiiick-walled 
portion 11, tiiereby elevating tiie durability and concurrently enhancing more efficientiy the 
membrane stiffness. 

[0086] 

As shown in Fig. 6, the first and the second ribs 14, 15 are set to be approximately tiie same in 
height dimension from tiie thin-walled portion 12 as that of the thick-walled portion 11. and formed 
respectively witii tiie top portion 14a and the top portion 15a at the upper end face and tiie lower 
end face (the upside face and the downside face in Fig. 6) in a projecting manner In the 
assembling state of the partitioning means 7, only the top portions 14a, 15a abut on the plate 
members 84, 94 (the displacement-regulating portions 84c, 94c). 

[0087] 

Therefore where the first and tiie second ribs 14, 15 impinge on tiie plate members 84, 94 (the 
displacement-regulating portions 84c, 94c) attended witii inputting of a relatively large amplitude 
vibration, the top portions 14a, 15a resist such tiiat it is possible to make the first and tiie second 
ribs 14, 15 to impinge mildly on the plate members 84, 94. so that it is possible to securely reduce 
tiie generation of strange sounds. 

[0088] 

Further because it is only the top portions 14a, 1 5a low in stiffiiess tiiat abut on the plate members 
84, 94 in the steady state, it is possible to suppress the obstruction of reciprocating displacement of 
tiie elastic partition membrane 10 to the minimum, tiius deforming the elastic partition membrane 
10 sufficiently, complying witii the hydraulic pressure fluctuations t)etween the first and the second 
liquid chambers 6A, 6B by As a result, where a relatively small amplitude vibration is input, tiie 
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hydraulic pressure diffierence between the first and the second liquid chambers 6A, 6B can be 
efficiently absort)ed, thereby obtaining reliably a low dynamic spring characteristic. 

[0089] 

The top portions 14a, 15a may be configured in the form of a drcumferentially contiguous raised 
body or a conical protruding body at the upper end face and the lower end face of the first and the 
second ribs 14, 15. 

[0090] 

The elastic partition membrane 10 is constmcted, on the one face side and the other face side, in 
the same pattem (position, size, shape, etc.) and in a symmetry relative to a plane passing through 
the midway in the thickness direction and a rotation symmetry relative to the axis center. That is, 
the elastic partition membrane has not the directionality of its upside and downside and the 
directionality of its rotational direction, and consequently, in the assembling process of frie 
partitioning means 7 it is unnecessary to take account of the assembling direction of frie elastic 
partition membrane 10, so that the assembling work can be simplified to curtail the working cost. 

[0091] 

The invention has been described so far on the basis of the working embodiment, but it will be 
appreciated that this invention is not limited to the embodiment described above, but various 
variations or modifications can be made within the scope of this invention without departing from 
the purport of the invention. 

[0092] 

For instance, although no particular mention has been made in the above embodiment, it is 
alternatively possible to provide auxiliary ribs at least on one face side of the thin-walled portion 12. 
The height dimension of the top portions 14a, 1 5a of the first and the second ribs 14, 1 5 may be 
set so that they may be spaced apart firom the plate members 84, 94 (the displacement-regulating 
portions 84c, 94c). 

[0093] 

As a variation example, this particular constitution will be now described with reference to Fig. 8. 
Fig. 8(a) is a top plan view of another elastic partition membrane 210 in a variation example, and 
Fig. 8(b) is a partially enlarged sectional view of the elastic partition membrane 210 taken along 
Vlllb-Vlllb line in Fig. 8(a). The parts similar to those in the aforesaid embodiment are designated 
by like reference numerals, and detailed explanation of them is omitted. 

[0094] 

At the thin-walled portion 212 of tfie elastic partition membrane 210, as shown in Fig. 8, a plurality 
of the auxiliary ribs 216 are formed in a radial and rectilinear fashion and in an annular fashion 
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centering on the axis center. The auxiliary ribs 216 are Ibrmed, on the one face side and the other 
face side of the thin-walled portion 212, in the same pattern (position, size, shape). 

[0095] 

As a consequence, it is possible to fortify the thin-walled portion 212, which is inferior in strength 
among the elastic partition membrane 210, so that it is possible to suppress a possible failure of 
the thin-walled portion 212 attended with the reciprocating displacement upon inputting of vibration, 
thereby enhancing the durability 

[0096] 

As shown in Fig. 8, the auxiliary ribs 216 are constructed to be lower in rib height and narrower in 
rib width than the first and the second ribs 214, 215, so that it is possible to restrain a rise in 
stiffness of the elastic partition membrane 210 as a whole thereby maintaining a low dynamic 
spring characteristic when a relatively small amplitude vibration is input. 

[0097] 

On the other hand, where the thin-walled portion 212 impinges on the plate members 84, 94 (the 
displacement-regulating portions 84d, 84e, 94d, 94e), accompanied by inputting of a relatively 
large amplitude vibration, tiie auxiliary ribs 216 serve as a cushion, allowing the thin-walled portion 
212 to impinge mildly on the plate members 84, 94, and consequentiy, it is possible to reduce 
more securely tiie generation of strange sounds. 

[0098] 

Furttier the tiiick-walled portion 211 and ttie first and tiie second ribs 214, 215 are, as shown in Fig. 
8(b), set to be lower in height dimension tiian tiiose in ttie aforesaid embodiment. In tiie 
assembled state of tiie partitioning means 7, tiie top portions 214a, 215a of ttie first and ttie 
second ribs 214, 215 are set in such a height dimension ttiat they are situated to be spaced apart 
fliom ttie plate members 84, 94 (tiie displacement-regulating portions 84c, 94c). 

[0099] 

As a result, it is possible to render it easier for tiie elastic partition membrane 210 to do a 
redprocating displacement, tiiereby facilitating more its submissive deformation in response to the 
hydraulic pressure fluctuations between ttie first and ttie second liquid chambers 6A, 6B, so ttiat 
when a relatively small amplitude vibration is input, it is possible to absortD efficiently tiie hydraulic 
pressure difference between ttie first and tiie second liquid chaml)ers 6A, 6B to obtain more 
securely a low dynamic spring characteristic. 

[0100] 

In tiie case where tiie first and ttie second ribs 214. 215 impinge on ttie plate members 84, 94 
despite tiie fact that in order to obtain a low dynamic spring characteristic, the top portions 214a, 
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215a are set in a height dimension so as to be spaced apart from the plate memlDers 84, 94 in this 
manner, the top portions 214a. 215a serve as a cushion thereby enabling the first and the second 
ribs 214. 215 to impinge moderately on the plate members 84. 94, so that it is possible to achieve 
a great reduction of strange sounds by that amount 

[0101] 

In the foregoing embodiment, the inner periphery of the engine side bracket B2 is configured in a 
rectilinear shape in cross-section, but is not necessarily limited to this shape. Altematively the inner 
periphery of the engine side bracket B2 may be formed with an abutment portion capable of 
abutting on the step portion of the second attachment fitting 2 internally press-fitted therein in such 
a manner that the abutment portion protrudes radially inwardly. 

[0102] 

Another variation example of this constitution will be described with reference to Fig. 9. Fig. 9 is a 
sectional view of the hydraulic antivibration device 100 in the variation example and corresponds 
to the sectional view of the hydraulic antivibration device 100 taken along 11-11 line of Fig. 1(a). Like 
parts in the foregoing embodiment are designated by like reference numerals, and detailed 
explanation of them is omitted. 

[0103] 

As illustrated in Fig. 9, at the inner periphery of the engine side bracket B12 an abutment portion 
B12b is formed to protrude radially inwardly. Thus when the second attachment fitting 2 is intemally 
press-fitted in the inner periphery of the engine side bracket B12, the step portion is put into 
abutment on the abutment portion B12b, whereby it is possible to conduct the positioning of press- 
fitting direction. 

[0104] 

The second attachment fitting 2 is constructed so that the large-diameter cylinder portion 2a may 
be situated on the first attachment fitting 1 side than the smalkJiameter cylinder portion 2b, and in 
the internal press-fitting state as shown in Fig. 9, the step portion of the second attachment fitting 2 
may be situated on the first attachment fitting 1 side than the abutment portion B12b of the engine 
side bracket B12. 

[0105] 

Because of that construction, in cases where the engine EG after supported and fixed displaces 
largely owing to inegularity of the travelling road surfaces and the engine side bracket B12 is 
displaced largely in the carrying load direction (the downward direction in Fig. 9) (namely, where 
the second attachment fitting 2 is displaced toward the first attachment fitting 1), the elastic 
recovery force of the compression-deformed vibration-isolating base 3 worths as a force 
obstructing the movement of the second attachment fitting 2, and the second attachment fitting 2 
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becomes liable to be detached from the inner periphery of the engine side bracket B12. However, 
according to the hydraulic antivibratlon device 100 in this variation example, because the abutment 
portion B12b of the engine side bracket B12 is made to abut on the step portion of the second 
attachment fitting 2, such detachment of the second attachment fitting 2 from the inner periphery of 
the engine side bracket 81 2 can be avoided reliably. 

[0106] 

Where the engine side bracket 812 is displaced in the opposite direction (upward direc^on in Fig. 
9) to the carrying load (namely, the second attachment fitting 2 is displaced in a receding direction 
from the first attachment fitting 1), the elastic recover power of the compression-deformed 
vibration-isoiating base 3 acts as power aiding in the movement of the second attachment fitting 2 
and consequently, the second attachment fitting 2 is hard to be detached from the inner periphery 
of the engine side bracket 812. Therefore such a preventive means to detachment as described 
above is dispensed witti. 

[0107] 

In the foregoing embodiment, tiie description has been made of the case where the large- 
diameter cylinder portion 2a of the second attachment fitting 2 is intemally press-fitted in the inner 
periphery of the engine side bracket 82, but the invention is not necessarily limited to this 
embodiment. Instead, it is possible to constnjct so that the small-diameter cylinder portion 2b of the 
second attachment fitting 2 may be intemally press-fitted in the inner periphery of the engine side 
bracket 82. 

[0108] 

In that case constnjcted in tiiis manner, the step portion of the second attachment fitting 2 can be 
brought into abutinent on the opening of the engine side bracket 82, and consequently, tt is 
possible to conduct the positioning upon internal press-fitting and to obtain a detachment 
prevention effect, similariy to the case where the above-mentioned abutment portion 812b is 
provided. 

[0109] 

In the foregoing embodiment, the description has been made of the case where the first and the 
second ribs 14, 15 of the elastic partition membrane 10 are an^nged in a mutually superposed 
position when viewed in the axis center direction, but otiienA/ise, the first ribs 14 may be arranged 
to be deviated in tiie circumferential direction flrom the second ribs 15 when viewed in the axis 
center direction. 

[0110] 

This deviated arrangement is possible, for example, in the following way: In the foregoing example, 
the first and the second ribs 14, 15 are disposed at intervals of 45 degrees in the circumferential 
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direction. Here, the position of the respective second ribs to be arranged is moved by 22.5 
degrees relative to the position of the respective first ribs 14 to be arranged so that when viewed in 
the axis center direction, each of the second ribs 15 may be situated in the intermediate between 
the first ribs 14 mutually adjacent. 

[0111] 

Thus for example, where the first ribs 14 are displaced toward the plate member 84. attended by 
the input of a relatively large ampl'itude vibration, in particular, after the first ribs 14 abut on the plate 
memt)er 84, the second ribs 1 5 situated oppositely to the displacement direction of the first ribs act 
as a reinforcing member to regulate the displacement of the elastic partition membrane 10 (the 
thick-walled portion 11 and the thin-walled portion 12), which makes it difficult for the elastic 
partition membrane 10 to displace, thus enabling enhancement of the membrane stiffness by that 
amount. As a result, it is possible to exhibit more the fluidization efliect of the fiuid to obtain a high 
damping characteristic. 

[0112] 

On the other hand, against the input of a relatively small amplitude vibration, the number of the first 
and second ribs 14, 15 disposed is not changed firom the number in the foregoing embodiment, 
and consequently, a rise in stiffness of the entirety of tine elastic partition membrane 10 is 
suppressed and a low dynamic spring characteristic can be maintained. 

[0113] 

AWiough explanation was omitted in tiie foregoing embodiment, such a constihjtion is also 
possible that rubber-like elastomer is attached respectively to tiie inner peripheral face of tiie body 
fi^me side bracket B1 (inner peripheral face of a space accommodating tiie hydraulic antivibration 
device 100) and to tiie outer peripheral face of tiie engine side bracket B2 by vulcanization 
bonding, etc.. ttiereby enabling regulation of tiie displacement so that a stopper action may be 
obfained upon inputting of a large displacement. 



